Properties of phosphate activated glutaminase in astrocytes cultured from mouse brain.
Astrocytes in primary cultures contain a relatively high activity of phosphate activated glutaminase, although it is significantly lower than that of synaptosomal enriched preparations. The relatively high glutaminase activity in the astrocytes appears not to be caused by substrate induction, since a 10-fold variation in the glutamine concentration of the culture medium does not affect the activity. Of the reaction products, only glutamate inhibits astrocytic glutaminase whereas that of synaptosomal enriched preparations is inhibited by both glutamate and ammonia. Similar to the synaptosomal enzyme, glutaminase in astrocytes is inhibited about 50% by N-ethylmaleimide, indicating N-ethylmaleimide-sensitive and -insensitive compartments of the enzyme. Calcium activates glutaminase in astrocytes as in synaptosomes, by promoting phosphate activation. Except for the lower activity and the lack of effect of ammonia, the properties of the astroglial glutaminase has been found to be no different from that of the synaptosomal one. The relatively unrestrained astroglial glutaminase may, however, argue against the concept of a glutamine cycle operating in a stoichiometric manner.